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enhancing venturi mechanism (1 1) directs air from a blower (7) tangentially into the chamber to mate cochle^ed and resonating, 
osdllatoiy cydonic air-flow activity. A portion of tiie ah: from tiie blower to flie chamber is diverted through a feeder valve (37) 
containmg the material being comminuted and dehydrated. Ihe comminuted and dehydrated material is gravitationally dis- 
charged ^rough the cavity lower end (29). 
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GtADIEHT-FORCE COHMZIIUTER/DEHYDRATOR APPARATUS AKD METHOD 



Ba«7]^ep-Qund of -the Invention 

5 1. yield of thR Invention. 

The present invention relates to an apparatus and a 
method for coaminuting and dehydrating a variety of 
materials and, in particular, to an apparatus and method 
which produce comminuted and dehydrated materials by 

10 cyclonic presstire gradients through cotdileated air-flow 
patterns. 

2. Descript ion of the Related Art. 

Numerous types of apparatuses and methods have been 

15 utilized to comminute materials having a variety of sizes, 
shapes, and physical cdiaracteristics, such as grains, ores, 
etc. Unfortunately, many of those apparatuses eadiibited 
poor wearing characteristics and high maintenanct. problems, 
excessive noise generation, and high energy source 

20 reguire&ents. 

Similarly, numerous types of appsuratuses and methods 
have been utilized to dehydrate various materials. Many of 
these apparatuses, in addition to many of the problems 
observed for the comminuters as aforesaid, exhibited heat 

25 generation and time consumption problems. 

Various apparatuses have been developed in an atten^t 
to utilize a destructive cyclonic environment for 
comminuting certain materials. For example, U. S. Pat. No. 
4,390,131 discloses a method and apparatus for comminuting 

30 material, which utilizes three blowers: one for blowing 
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air longitudinally into an inlet chamber and a 
frustoconical dhamber, another for blowing air tangentially 
into a cylindrical chamber, and a third for assisting with 
discharging air entrained with the comminuted material. 
5 Unfortunately, all three blowers of this apparatus 

apparently must be simultaneously adjusted to select the 
desired throughput rate and coarseness of comminuted 
material • 

What is needed is an apparatus and method whicdx 
10 reliably and controllably harnesses the geostrophic 

relationship between air-flow velocity, pressure-gradient 
forces, and coriolis force, which are naturally present in 
the destructive, cyclonic environment of a tornado or 
cyclone, for practical purposes. Properly used, such 
15 destructive cyclonic forces can be harnessed for 

simultaneously comminuting or fractionating and dehydrating 
materials having a variety of sizes and physical 
characteristics and which utilizes the force of gravity 
such that a controlled cyclonic environment can be 
20 maintained by only one blower, thereby eliminating the 
complicated, inter-related adjustments normally required 
when using a plurality of blowers. 

fhnm^ffin^ ""^ ^^^^ invention 



An improved comminuter/dehydrator apparatus and method 
are provided for comminuting and dehydrating a variety of 
materials having widely ranging sizes and physical 
characteristics . 
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• The apparatus includes a cylindrically shaped chamber 
having a closed top, a closed side, an open bottom, and a 
vertically oriented axis; a body spaced below and connected 
to the chamber having an inverted, conically shaped cavity 

5 with an open base upper end dimensioned substantially 
similar to the inside dimensions of the chamber, an open 
truncated lower end, a detachable nozzle adapted to provide 
greater truncation of the cavity such that the operable 
range of material sizes and types is extended, and a 

10 vertically oriented axis co-linear with the axis of the 
chamber and which stibtends an angle which operably 
generates a centrally located low pressure region in 
conjunction with cochleated air flow patterns to thereby 
comminute and dehydrate materials pneumatically suspended 

15 therein; a cylindrically shaped sleeve extending through 
the chamber and into the cavity and having an open upper 
end, an open frustoconically shaped flange at its lower 
end, a vertically oriented axis aligned with the axis of 
the cavity, and a pair of diametrically opposed jacks 

20 adapted to adjust the spacing of the sleeve relative to the 
cavity; an inverted, conically shaped damper adaptably 
mounted such that it is adjustable toward and away from the 
sleeve open end and having a cooperatihg slot and gate 
mechanism situated near lower extremities thereof, and a 

25 tube with a deflecting elbow spaced therebeneath for off- 
axis depositing of certain materials being comminuted 
directly into the cavity; a blower adapted to generate high 
volume, high velocity air flow; a manifold adapted to duct 
the air flow from the blower to the chamber such that the 

30 air flow is directed substantially tangentially into the 



wo 93/12884 PCr/US93/00113 

4 " 
^ainber; a venturi nechanism adapter to enhemce the 
velocity of the air flow as it enters the chamber; and a 
material feeder valve having a hopper^ an output port 
connected to the manifold in close proximity to the 
5 chamber, and an input port connected to the blower such 
that a portion of the air flow is directed through the 
valve«. 

The method includes the steps of providing an 
apparatus substantially as hereinbefore described; 

10 activating the blower to cause air to flow through the 

manifold substantially tangentially into the chamber such 
that the air in the chamber and in the cavity eure 
c^clonically pressurized; introducing the material being 
coaiminuted and dehydrated into the apparatus; adjusting the 

15 spacing of the sleeve relative to the cavity and the 

spacing of the damper relative to the sleeve such that the 
desired rate of comminuting and dehydrating the material is 
selected and the desired coarseness of the comminuted 
material is selected by interaction between a centrally 

20 located low pressure region and cochleated air-flow 

patterns in the cavity; and gravitationally discharging the 
comminuted and dehydrated material from the apparatus. 

Principal Objects a nd Advantages of the Invention 

Olherefore, the principal objects and advantages of the 
present invention include: to provide an apparatus and a 
method which simultaneously comminute and dehydrate a 
variety of materials; to provide such an appeuratus which, 
30 except for a blower and a material feeder, has no operably 
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moving peurbs; to provide such an apparatus and method which 
comminutes a variety of materials by the use of a single 
blower; to provide such a method and apparatus in which the 
comminuted material is discharged gravitationally; to 
5 provide such an apparatus and method which will accommodate 
materials having a variety of different sizes; to provide 
such an apparatus and method to accommodate a variety of 
different materials having different physical 
chauracteristics ; to provide such an apparatus which is 
10 portedDle; and to generally provide such an apparatus which 
is efficient and reliable, relatively economical to 
manufacture, and which generally performs the requirements 
of its intended purposes. 

Other principal objects and advantages of this 
15 invention will become apparent from the following 

description taken in conjunction with the accompanying 
drawings wherein are set forth, by way of illusteation and 
example, certain embodiments of this invention. 

The drawings constitute a part of this specification 
20 and include exemplary embodiments of the present invention 
and illustrate various objects and features thereof. 

Brief Description of the Drawings 

25 Fig* 1 is a fragmentary, side elevational view of a 

gradient-force comminuter/dehydrator apparatus, with 
- portions cut away to reveal details thereof, according to 
the present invention. 

Fig. 2 is a fragmentary view of the gradient-force 
30 comminuter/dehydrator apparatus, showing a damper thereof. 
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Fig. 3 is a fragmentary, top plan view of the damper 
of the gradient^force conminuter/dehydrator apparatus. 

Pig. 4 is a fragmentary, top plan view of a material 
feeder valve connected to a blower and a manifold of the 
5 gradient-force comminuter/dehydrator apparatus. 

Fig. 5 is a fragmentary, cross-sectional view of the 
gradient-force comminuter/dehydrator apparatus, taken 
generally along line 5-5 of Fig. 3. 

Fig. 6 is a fragmentary, cross-sectional view of a 
10 venturi mechanism of the gradient-force 

comminuter/dehydrator apparatus, taken generally along line 

6-6 Of Fig. 1. 

Fig. 7 is an enlarged and fragmentary, top plan view 
of a gate mechanism of the gradient-force 
15 conminuter/dehydrator apparatus with portions cut away to 
reveal details thereof, taken generally along line 7-7 of 
Fig. 5. 

Fig. 8 is an enlarged and fragmentary, partially 
schematic, cross-sectional view of a nozzle of the 
20 gradient-force comminuter/dehydrator apparatus, according 
to the present invention. 

natailed Descript ion of tha Tnvention 

25 As required, detailed embodiments of the present 

invention are disclosed herein; however, it is to be 
understood that the disclosed embodiments are merely 
exeii5>lary of the invention, which may be embodied in 
various forms. Therefore, specific structural and 

30 functional details disclosed herein are not to be 
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interpreted as limiting, but merely as a basis for the 
claims and as a representative basis for teaching one 
skilled in the art to variously employ the present 
invention in virtually any appropriately detailed 
5 structure. 

The reference numeral 1 generally refers to a 
gradient-force comminuter/dehydrator apparatus for 
comminuting a variety of different materials having various 
sizes and various physical characteristics, in accordance 

10 with the present invention, as shown in Figs. 1 through 8. 
The apparatus 1 comprises a cylindrical chamber 2, a body 
5, pressurizing means such as a blower 7 and ducting means 
9, air velocity enhancing meems such as a venturi mechanism 
11, material introducing means 13 for introducing material 

15 being comminuted into the apparatus 1, comminuting rate 

control means and coarseness control means for controlling 
the rate of comminution of the material being comminuted 
and the coarseness of the comminuted material such as a 
sleeve 15 in conjunction with a damper 17 , and 

20 gravitational discharge means 19 for utilizing gravity to 
discharge the comminuted material from the appauratus 1. 

The cylindrical chamber 3 has a closed, annular ly 
shaped top 21 having a centrally spaced orifice 22, a 
closed side 23, an open bottom 25, and a generally 

25 vertically oriented axis AA, as shown in Pig. 1, 

The body 5 has an inverted, conically shaped cavity 27 
with base dimensions substantially similar to the inside 
dimensions of the chamber 3. Since the body 5 is inverted, 
the "base" refers to the topmost portion in Figs. 1 and 5, 

30 i.e. the portion which mates with the chamber 3. The body 
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5 has a truncated lower end 29 and a generally vertically 
oriented axis which is substantially colinear with the axis 
of the chamber 3. The body 5 is connected to and suspended 
generally below the chamber 3. For some applications, the 
5 body 5 has a detachable nozzle 31, the removal of which 

provides greater truncation of the conically shaped body 5. 
Preferably, the conically shaped cavity 27 subtends an 
angle, as indicated by the arrow designated by the numeral 
32 in Fig. 5, within the range of 28" to 42 More 

10 preferably, the cavity 27 subtends an angle of 
approximately 36". 

The blower 7, such as a Model' 602A Pressure Blower as 
provided by Garden City Fan & Blower Company, provides air 
at high volume and high velocity. The ducting means 9 

15 include a manifold 33 for connecting the blower 7 to the 
cfaaaiber In one application of the present invention, 
the manifold 33 had dimensions of 6%-incshes width and 9- 
inches height. For example, air flow of approximately 1000 
- 8000 cfta may be used while maintaining a static pressure 

20 of approximately 3 - 50 inches. 

The manifold 33 is connected to the chamber 3 such 
that air being forced therethrough into the chamber 3 is 
generally directed substantially tangehtially into the 
chamber 3. To maintain consistency with natural forces, 

25 the air is introduced into the chamber 3 on the left side 
(northern hemisphere) such that the air spirals in a 
clockwise direction as vieweii downwardly. 

The venturi mechanism 11 generally includes a pair of 
opposing, arcuately shaped sidewall plates 34 spaced within 

30 the manifold 33 such that a throat 35 is formed 
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therebetween. In one application of the present invention, 
the throat 35 had a width of approximately 3h inches. The 
ventturi mechanism 11 is generally spaced in close proximity 
to the chamber 3. 
5 The material introducing means 13 may include a valve 

37/ such as a Model VJ8x6 Airlock Valve as provided by Kice 
Industries, Inc. An input port 39 of the valve 37 is 
connected to the blower 7 by an upstream pipe 41 such that 
a portion of the pressurized air being transferred from the 

10 blower 7 to the chamber 3 is routed through the valve 37. 
An output port 43 of the valve 37 is connected to the 
manifold 33 by a downstream pipe 45 such that material 
being comminuted and dehydrated by the apparatus 1 is 
generally directed into the manifold 33 either at, or 

15 downstream from, the venturi mechanism 11. A hopper 47 is 
mounted on the valve 37 such that material being comminuted 
is gravitationally fed into the valve 37. 

The sleeve 15 is generally cylindrically shaped and 
has an outside diameter dimensioned slightly smaller them 

20 the dimensions of the orifice 22. The sleeve 15 extends 
axicaiy through the chamber 3 and extends into the cavity 
27 spaced therebelow. The sleeve 15 includes a truncated, 
conically shaped flange 49 which has ah open lower end 51. 
Elevating means, such as a pair of jacks 53 spaced 

25 diametrically across the sleeve 15 and generally above the 
chamber 3, are adapted to cooperatively, axially adjust the 
sleeve 15 relative to the chamber 3 and the cavity 27. 

The damper 17 is adapted to selectively restrict air 
flowing through the sleeve 15 from the cavity 27 into the 

30 ambient atmosphere, as indicated by the arrows designated 
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by the numeral 54 in Fig. 1. The damper 17 is generally 
threadably mounted on a vertically oriented threaded rod 55 
connected to a bracket 57 which is connected to the sleeve 
15, as shown in Pigs. 1 and 2, such that the daioper 17 is 
5 adjustable toward and away from the sleeve 15. Preferably, 
the damper 17 is configured as an inverted cone. In one 
application of the present invention, the conically shaped 
damper 17 subtended an angle of approximately 70 •. 

The €Lsaaper 17 generally has slots 59 near the lower 

10 «ctremity thereof. A gate mechanism 61 is adapted to 

selectively open and close the slots 59 such that selected 
material being comminuted can pass therethrough. A 
discharge tube 63 is detachably connected to the danrpecr 17 
sucfli that material falling through the slots 59 is 

15 gravltationally introduced directly into the cavity 27 as 
hereineifter described. 

In one application of the present invention, the 
apparatus 1 include tiirbulence-enhancing meems comprising a 
plurality of ribs 65. Each of the ribs 65 is generally 

20 elongate, with a length approximately equal to the axial 
length of «)ie chamber 3 and has a roughened surface. The 
ribs 65 are parallelly spaced apart along the inner 
perimeter of the cdiamber 3. Frame means 67 ar& provided as 
needed to maintain the varioiis portions of the apparatus 1 

25 in their relative positions and for mounting on a trailer 
(not shown) for portahility, if desired. 

In an application of the present invention, the blower 
7 is activated sucih that high volume, high velocity air is 
introduced substantially tangentially into the chamber 3 

30 whereby that air is fujrther press\u:ized, ^clonically, in 
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the chamber 3 and in the cavity 27. Due to the centrifugal 
forces present in the cyclonic environment, the pressiire 
nearer the outer extremities of the cavity 27 is 
substantially greater than atmospheric pressure, while the 
5 pressure nearer the axis of the cavity 27 is less than 
atmospheric pressure. 

A profile line, designated by the dashed line 
designated by the ntimeral 69 in Fig. 5, indicates the 
approximate boundary between the region of the cavity 27 

10 having pressures above atmospheric pressure from the region 
of the cavity 27 having pressures below atmospheric 
pressure. The pressure-gradient and coriolis forces across 
and the collision interaction between particles contained 
in the high-velocity cyclonically pressurized air are 

15 violently disruptive to the physical structure of those 
particles, thereby comminuting and generally dehydrating 
them. 

As the sleeve 15 is lowered by adjusting the jacks 53, 
as indicated by the phantom lines designated by the numeral 

20 70 in Fig. 1, the profile line 69 moves radially outwardly, 
providing greater cyclonic velocities and force gradients. 
Thus, vertical adjustment of the sleeve 15 allows the 
apparatus 1 to be adapted to accommodate materials having 
widely different physical characteristics. 

25 The lower the sleeve 15 is spaced relative to the 

cavity 27, the smaller the combined total volume of the 
chamber 3 and the body 5 which is available for air 
circulation. Since the volume of air being introduced 
remains constant, this reduction in volume causes a faster 

30 flow of air, causing a greater cyclonic effect through the 
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body 5 and consequently causing the material being 
comminuted to circulate longer in the chamber 3 and the 
body. The increased cyclonic flow also increases the 
vacuum effect whic* generates the suction near the vortex 
5 of the open lower end 29, as indicated by the aroow 71 in 
Fig. 8, causing generally vertical, cochleating and 
resonating^ oscillatory patterns in the air flow containing 
the material being comminuted to be more violent and 
thereby affecting the coarseness of the comminuted 

10 material. For some applications and configurations of the 
apparatus 1, the air flow indicated by the numeral 71 may 
only be nominal. 

similarly, adjusting the damper 17 relative to the 
sleeve 15, which controls the volume of air allowed to 

15 escape from the center, low-pressure region of the cavity 
27 into the ambient atmosphere, affects the cyclonic 
velocities, force gradients, and vertical oscillations as 
the apparatus 1 is adjusted to handle various throughput 
volumes of materiaas being conmiinuted. 

20 The throughput rate for comminuting the material is 

controlled by adjusting the rate and manner in which 
material is being fed into the apparatus l. If the 
materiea is to be both comminuted and dehydrated, then the 
material is generally fed into the apparatus 1 by the valve 

25 37. In that event, the gate mechanism 61 may be used as a 
fine control for the coarser adjustments of the damper 17 
relative to the sleeve 15. 

If the material is relatively fine, such as wheat and 
the like, and is to be largely comminuted and only 

30 minimally dehydrated, then the material may be fed into the 
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apparatus 1 by the damper 17 and the gate mechanism 61 in 
cooperation with the slots 59. In that event, the material 
being comminuted falls through the slots 59 and drops 
gravitationally downwardly through the discharge tube 63 
5 where an elbow 73 injects the material directly into the 
high cyclonic pressure region of the cavity 27. 

As the material is comminuted, the finer particles 
thereof tend to diffuse to the conical perimeter of the 
cavity 27, as indicated by the numeral 75 in Pig. 8. As 

10 those finer particles accumulate, they tend to move 

gravitationally downwardly to the open lower end 29 where 
the particles exit from the apparatus 1, assisted by the 
annularly shaped air leakage from the cyclonically higher 
pressure region along the perimeter of the cavity 27, as 

15 indicated by the arrows designated by the ntimeral 77 in 

Fig. 8. By continually feeding material into the appeuratus 
1, a continuous throughput of comminuted material is 
provided. 

By selectively utilizing the apparatus 1 with and 
20 without the nozzle 31, a greater range of sizes and types' 
of materials, and greater throughput rates are obtainable 
with the apparatus 1. 

A container, conveyor belt or other suitable 
arrangement (not shown) spaced below the lower end 29 
25 receives the comminuted material as it is gravitationally 
discharged from the apparatus 1. 

It is to be understood that while certain forms of the 
present invention have been illustrated and described 
herein, it is not to be limited to the specific foanas or 
30 azxangement of parts described and shown. 
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What is claimed and desired to be secaired by Letters Patent 
is as follows: 

1. An apparatus for comminuting and dehydrating material, 
comprising: 

(a) a cylindrical chamber having a generally 
vertically oriented axis; 

(b) a body having an inverted, conically shaped 
cavity with a generally vertically oriented axis 
and with an open truncated lower end; said body 
connected to, and suspended below, said chamber; 
said cavity having a base which connects to said 
chamber with dimensions substantially similar to 
those of said cbasab&r; 

(c) air flow means for causing air to flow through 
scd.d apparatus; 

(d) comminuting and dehydrating control means for 
controlling the comminuting and dehydrating of 
the material; 

(e) material introducing means for introducing the 
material being comminuted and dehydrated into 
said apparatus including first controlling means 
comprising a cyUndrically shaped sleeve axially 
extending through said chamber and partially 
through said cavity and dampering means located 
at least partially within said sleeve for 
dampering air flowing through said sleeve; and 
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(f ) gravitational discharge means for gravitationally 
discharging the comminuted material from said 
appcuratxis. 

2. The apparatus according to Claim 1, wherein: 

(a) said material introducing means includes second 
controlling meems for controlling the coarseness 
of the comminuted material. 

3. The apparatus according to Claim 2, said second 
controlling means including: 

(a) a material feeding valve having an input port 
connected to said blower and an output port 
connected to said duct such that a portion of 
said air being provided to said chamber by said 
blower is operably routed through said valve. 

4. The apparatus according to Claim 1, wherein: 

(a) the open truncated lower end of said conically 
shaped cavity encompasses an angle within the 
range of approximately 28^to42''. 

5. The apparatus according to Claim 4, wherein: 

(a) the open truncated lower end of said conically 
shaped cavity encompasses an angle of 
approximately 36®. 
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The apparatus according to Claim 1, wherein: 
(a) said body has a detachable nozzle such that 
greater truncation of said body is provided. 
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The apparatus according to Claim 1, wherein: 
(a) said dan^ering means includes a danger vrtxich is 
adjustable toward and away from said sleeve. 

8. The apparatus according to Claim 7, wherein: 

(a) said danger is configured as an inverted cone. 

9. The apparatus according to Claim 8, wherein: 

(a) said danger includes at least one slot and a gate 
situated near lower extremities thereof; said 
gate adapted to selectively open and close said 
slot. 
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10. The apparatus according to Claim 9, including: 

(a) a tube adapted to receive the material from said 
damper; said tube further adapted to inject the 
material off-axis into said cavity. 



11. The apparatus according to claim l, wherein: 
(a) said air flow means include: 

(1) a blower; and 

(2) ducting means for ducting air from said 
blower to said chamber; said ducting means 
include a manifold connecting said blower to 
scd.d chamber. 
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12. * The apparatus according to Claim 11, wherein: 

(a) said manifold is connected to said chamber such 
that said ducted air is directed generally 
tangentially into said chamber* 

13. The apparatus according to Claim 11, wherein: 

(a) said manifold includes a venturi mechanism which 
is adapted to partially restrict cross-sectional 
dimensions of said manifold such that the 
velocity of air being introduced into said 
chamber is enhanced thereby; said venturi 
mechanism is spaced in close proximity to said 
chamber* 

14* The appcuratus according to Claim 13, wherein: 
(a) said body has a detachable nozzle. 



15. The apparatus according to Claim 1, including: 
(a) turbulence enhancing means for enhancing 
turbulence in said chamber. 

Iff. The apparatus according to Claim 15, wherein: 

(a) said turbulence enhancing means includes a 

plurality of parallel ribs spaced apart along an 
inner surface of said chamber. 



17. The apparatus according to Claim 16, wherein: 
(a) said ribs have roughened siurfaces* 
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18. The apparatus according to Claim 1 wherein: 

(a) said air flow means include a single blower. 

19, A gradient-force comminuter/dehydrator apparatus for 
comminuting and dehydrating material, comprising: 

(a) a cyUndrical chamber having a partially closed planar 
top wall, a closed peripheral side wall, and an open 
bottom; said chamber having a generally, vertically 
oriented axis; 

(b) a body having an inverted, conically shaped cavity 
with an open base upper end and an open truncated 
lower end; said cavity having a generally, vertically 
oriented axis; said base upper end having dimensions 
substantially similar to inside dimensions of said 
chamber; the open truncated lower end of said cavity 
encompassing an angle of approximately 36 degrees; the 
base upper end of said body connected to and 
positioned below said chamber such that said axis of 
said cavity is substantially co-linear with said axis 
of said chamber; 

(c) a blower adapted to operably provide high volume, high 
velocity air to said chamber and said cavity; 

(d) a manifold adapted to duct said air from said blower 
to said chamber and said cavity; said manifold aligned 
with said chamber such that said ducted air is 
directed substantially tangentially into said chamber; 

(e) a material feeder valve adapted to feed the material 
being comminuted and dehydrated into said apparatus; 
said valve having an output port connected to said 
manifold in close proximity to said chamber and an 
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input port connected to said blower such that a 
portion of said air flowing from said blower to said 
chaiaber flows through said valve; 

(f ) a cylindrically shaped sleeve having a generally, 
vertically oriented axis; said sleeve having an open 
upper end and an open lower end; said sleeve extending 
through said chamber and into said cavity; said sleeve 
having a pair of jacks such that said sleeve is 
vertically adjustable relative to said chamber such 
that said axis of said sleeve is substemtially co» 
linear with said axis of said chamber; 

(g) a damper having an inverted, conically shaped 
configuration; said damper having a generally, 
vertically oriented axis; said damper connected to 
said sleeve such that the axis of said damper is 
sxibstantially co-linear with said axis of .said sleeve; 
said damper adapted to be threadably advanceable 
toward and away from said open upper end of said 
sleeve in order to interact with air operably exiting 
from said cavity into the ambient atmosphere through 
said sleeve; and 

(h) a venturi mechanism having an opposing pair of 
arcuately shaped sidewall plates such that the 
velocity of air flowing* therebetween is enhanced; said 
venturi mechanism spaced internally to said memif old 
and in close proximity to said chamber • 
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20. A method for comminuting and dehydrating material, 
comprising the steps of: 
(a) providing an apparatus having: 

(1) a cylindrical chamber having a generally 
verticeaiy oriented axisf 

(2) a body having a inverted, conically shaped 
cavity with a generally vertically oriented 
axis and with an open truncated lower end; 
said body connected to, and suspended below, 
said chamber; said cavity having a base with 
dimensions substantially similar to those of 
said chandler; 

(3) air flow means for causing air to flow 
through said app2u:atus; 

(4) comminuting and dehydrating control means 
for controlling the comminuting and 
dehydrating of the material; 

(5) material introducing means for introducing 
the material being comminuted and dehydrated 
into said apparatus; said 
comminuting/dehydrating means including: 

(A) first controlling means for controlling 
the rate of comminuting the material; 
and 

(B> second controlling means for 

controlling the coarseness of the 
comminuted material; and 

(6) gravitational discharge means for 
gravitationally discharging the comminuted 
material from said apparatus; 
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causing air from said air flow means 1:o 
cyclonically flow through said chamber and said 
cavity; 

introducing material being comminuted and 
dehydrated into said apparatus; 

adjusting said damper and said second controlling 
means to select the desired rate of comminuting 
the material and to select the desired coeurseness 
of the comminuted material, respectively; and 
gravitationally discharging comminuted material 
from said apparatus. 
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21. An apparatus for comminuting and dehydrating material, 
comprising: 

(a) a cylindrical chamber having a generally 
vertically oriented axis; 

(b) a body having an inverted, conically shaped 
cavity with a generally vertically oriented axis 
and with an open truncated lower end; said body 
connected to, and suspended below, said chamber; 
said cavity having a base which connects to said 
chamber with dimensions substantially similar to 
those of said chamber; 

(c) air flow means for causing air to flow through 
said apparatus; 

(d) comminuting and dehydrating control means for 
controlling the comminuting and dehydrating of 
the material.; 

(e) material introducing means for introducing the 
material being comminuted and dehydrated into 
said apparatus including first controlling means 
comprising a cylindrically shaped sleeve axially 
extending through said chamber and partially 
through said cavity and dampering means located 
at least partially within said sleeve for 
dampering air flowing through said sleeve, said 
dampering means being configured as an inverted 
cone; and 

(f ) gravitational discharge means for gravitationally 
discharging the comminuted material from said 
apparatus. 
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22.' The apparatus according to claim 21, wherein: 

(a) said dampering means includes at least one slot 
and a gate situated near lower extremities 
thereof; said gate adapted to selectively open 
and close said slot. 

23* The apparatus according to claim 22, including: 

(a) a tube adapted to receive the material from said 
damper; said tube further adapted to inject the 
material off -axis into said cavity. 
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